Abstract-High reliability water quality guideline values (GVs) have been derived for four 28 pharmaceuticals, carbamazepine, diclofenac, fluoxetine and propanolol in fresh waters using 
5

INTRODUCTION
The measured concentrations are below the GV derived in this study (Table 6 ), but 154 would exceed the proposed EQS for the European Commission (reported in Europe (Johnson 155 et al., 2013) ( Table 7) . A discussion paper on the EU guidelines [28] indicated that these The current Australian and New Zealand approach to biomarker endpoints of this type 165 is that they should not be used in the derivation of water quality guidelines, unless their 166 ecological relevance can be demonstrated [4] . This approach is consistent with that of vitellogenin, secondary sexual characteristics, gonadosomatic index, gonad histology, plasma 169 steroids, enzyme induction and gene expression) may provide valuable mechanistic signals to 170 guide chronic testing for adverse effects and, at present, should not be used to directly derive 171 water quality guidelines. Moreover, it is recognized that interpretation of many biomarkers 172 responses in aquatic organisms is highly complex [33] [34] [35] . Acceptable population-relevant 173 effects endpoints include survival, length, weight, development, fecundity, fertilisation rate, 174 hatching success and sex ratios. The focus on population-relevant endpoints for setting GVs 175 for pharmaceuticals is also proposed by Caldwell et al. [36, 37] .
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The use of an assessment factor results in a conservative, very low reliability GV. By 177 contrast, the GV derived in this study would be classified as high reliability based on the 178 criteria being adopted for Australian and New Zealand water quality guideline derivation [4] .
179
Using a limited data set, Ferrari et al.
[23] applied a log normal distribution in an SSD to 180 derive an HC5 that protected 95% of species that was of the same order of magnitude as our 181 value of 770 µg/L.
182
SCHER [28] raised a concern regarding the solubility of diclofenac being exceeded in 183 some of the toxicity tests, however, data from Llinas et al. [38] 
